W.Miller Pressure Drop in a 2.8mm OD Round Tube LBNL-ATLAS
iTi

Reference: Boiling and Condensation and Gas-Liquid Flow, Whalley

Frictional Pressure Drop Analysis-Stave Barrel CO,, Quality of 5% after injection using Friedel
correlation
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W.Miller Pressure Drop in a 2.8mm OD Round Tube LBNL-ATLAS
iTi
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o2 =E+ 3.:24-F2-HI basic equation for two phase flow correction to single phase flow
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this is the correction for the two phase flow, as a multiplier
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Reference: Evaporative Cooling-Conceptual Design for ATLAS SCT, T.O. Niinikoski

Pressure drop due to momentum transfer , inlet to outlet, AP,,=dmdot?/(At?py;q)
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Xin = 0.05 X ;= 0.85
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Pressure difference to momentum change AP,
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Total Pressure Drop AP := AP¢ + AP, AP = 215.991-mbar

R. Reinhard, Y. Hwang Vapor Compression Heat Pumps with Refrigerant Mixtures.

Martinelli and Nelson Correlation

Cigo agrees with their f, and sincedpdz, = their same term

0.85 A
L1 1 1.75
AaneW = dpdqoM [1 + FJ (1 — X) dx
0.05
4
APgey = 6.584x 10"Pa APTRewW = APggy, + APy

APTnew = 6.746 x 1O4Pa APTnew = 674.625-mbar

Change in Temparture

The change in saturation temperature corresponding to the pressure drop is as follows:
use maximum of two methods and the change in AT/AP

at -35C the AT/AP= K/45080Pa

APTnew = 674.625mbar use 675mbar for Table 4

ATsat := APTnew —
45080Pa

ATsat = 1.497K use 1.5C for Table 4
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